Development of a guinea-pig model for potency/immunogenicity evaluation of diphtheria, tetanus acellular pertussis (DTaP) and Haemophilus influenzae type b polysaccharide conjugate vaccines.
We have evaluated a guinea pig model for assessing the immunogenicity of Haemophilus influenzae type b (Hib) polysaccharide-protein conjugate vaccines, acellular pertussis vaccine and combination vaccines-consisting of tetanus toxoid (TT), diphtheria toxoid (DT), acellular pertussis vaccine and Hib-TT (Hib-T) conjugate vaccine. The model was based on the United States (US) potency test for TT and DT which requires injection of guinea pigs with a single dose of undiluted vaccine. Guinea pigs showed dose-dependent antibody responses to pertussis toxoid (PTxd) and filamentous haemagglutinin (FHA), two important components of acellular pertussis vaccine. Antibody response of guinea pigs to commercially available Hib conjugate vaccines qualitatively resembled those of human infants. Unconjugated polyribosylribitolphosphate (PRP) was not immunogenic; PRP-D conjugate produced a low antibody response, HbOC, PRP-T (Merieux) and Hib-T (MPHBL) produced a low response to the first dose and a strong anamnestic response to the booster dose. PRP-OMP uniquely produced a strong response after the first dose which was boosted by the second dose. In preliminary experiments, injection of guinea pigs with the combined vaccine formulations consisting of TT, DT, whole cell or acellular pertussis vaccine (Ptxd and FHA) and Hib-T conjugate showed that these vaccines were immunogenic when combined, with some effects on the antibody responses of certain components. This model for testing potency/immunogenicity of combined vaccines substantially reduces the number of animals needed to test each lot of vaccine. To reduce the use of animals in testing vaccines further, we propose the use of a Vero cell assay for titrating diphtheria antitoxin and ELISA for measuring IgG antibody to tetanus toxin. The guinea pig model may also be useful for evaluating combination vaccines.